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A FOUNDRY COST SYSTEM
Publications Department Note
The scope of this article is set forth clearly in the opening paragraphs, and need
not be repeated here.
The N. A. C. A. has issued the following materials on foundry costs:
1. Official Publication, Vol. I, No. 8, “Foundry Costs” by J. P. Jordan.
2. Official Publication, Vol. II, No. 3, “Cost Accounting for Brass and Bronze
Foundries” by A. H. Barrett.
3. Official Publication, Vol. II, No. 5, “Managerial Uses of Foundry Costs” by
J. P. Jordan.
In addition to these references, the following bibliography will prove of ser
vice to cost men interested in foundry costs:
1. Uniform System of Steel Founders’ Society, 511 Magee Building, Pittsburgh,
Pa.
2. Uniform System of American Foundrymen’s Association, 140 S. Dearborn St.,
Chicago, Ill.
3. Belt, R. E. Foundry Cost Accounting—Practice and Procedure. Cost Engi
neering Company, Cleveland, Ohio.
4. Everitt, F. C., and Heywood, J. Cost Control for Foundries. McGraw-Hill
Book Co., 370 Seventh Avenue, N. Y.
5. Standard Accounting and Cost System of the Machinery Builders’ Society, 50
Church Street, New York City.
6. Standard Accounting and Cost System for the Electrical Manufacturing In
dustry, 522 Fifth Avenue, New York City.
The National Founders’ Association, 29 South La Salle Street, Chicago, Ill., has
not issued a uniform system, but has put out some cost material.

While the foundry cost accounting system outlined in this ar
ticle has been arranged primarily for iron foundries producing
castings of varied designs and of wide range in weight, the under
lying principles upon which it is based can be rendered applicable
to brass, malleable and steel foundries by changing the termi
nology and altering the arrangement of the cost details to suit the
conditions prevailing therein.
To apply the principles of this system to brass, malleable and
steel foundries, the more important special conditions prevailing
in such foundries which will need be given treatment different
from that recommended herein for iron foundries, are referred
to on pages 12 and 13.
Determining the unit costs of castings by individual pattern
numbers, and using them for crediting the foundry for good cast
ings shipped therefrom and charging inventory or cost of sales,
cannot be too strongly urged, for the reason that inaccuracies are
bound to occur if castings of widely varying designs and weight
range are grouped (at best, more or less arbitrarily) and costed
at per pound rates.
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Burden Methods
The direct labor cost of castings—molding, coremaking and
cleaning—can be applied to costs of individual castings with rea
sonable accuracy, but the overhead expense portion of the total
cost of output is not so easily dealt with.
The two methods most commonly used for the application of
overhead in the foundry are “percentage-on-direct-labor” and the
“rate-per-lb.” methods. The basis of the former is the percentage
relation of the normal total overhead expense to the normal total
direct labor, the latter being the quotient resulting from dividing
the normal total overhead expense by the normal total weight of
output.
A careful analysis of foundry overhead expense has shown
that a number of the items of expense are more closely related to
the weight of castings produced, while others bear a closer rela
tion to the direct labor cost element. Therefore, this system will
give greater cost accuracy in foundries in which the conditions
referred to in the opening paragraph obtain, for the reason that it
takes cognizance of the inequity of applying the total foundry
overhead expense on either of the two bases generally used—
namely, direct labor or weight—by applying a portion of the over
head on each of these two bases, thus tending to reduce to a mini
mum the number of obviously inconsistent costs which result when
the total overhead expense of the foundry is applied solely on one
of these two bases.
If it should be desired to use the machine-hour-rate method for
absorbing overhead expense, that method can be just as readily
introduced under this system as under any other. However, where
the machine-hour-rate method is adopted, it is recommended that
a portion of the overhead expense be applied to the cost of castings
upon the basis of weight.
There are two ways of employing this system for costing the
month’s output:
(a) Wait until the close of the month and determine the
actual cost, or
(b) Cost the product as it is shipped throughout the month
at predetermined costs; ascertain the actual cost after
the close of the month and adjust the difference be
tween the pre-determined and actual costs by charging
or crediting cost of sales.
Obviously method (a) gives greater cost accuracy, but com
paratively few concerns can wait until the close of the month for
actual costs of product shipped throughout the month without seri
ously delaying the preparation and issuance of their statements
showing the results of the preceding month’s operations. There
fore, the latter method will be found of more practical application.
Material and Labor Costs
The cost of materials, etc., used and labor expended in produc
ing castings are detailed under the following groups:
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Group 1. Cost of Metal at Spout.
“ 2. Direct Labor:
(a) Molding
(b) Coremaking
(c) Cleaning.
“ 3. Molding Overhead Expense—Direct Labor
Basis.
“
4. Molding Overhead Expense—Weight Basis.
“
5. Core Shop Overhead Expense.
“
6. Cleaning Dept. Overhead Expense.

A. This
(1)
(2)

(3)

(4)
(5)

(6)
(7)

G roup 1. Cost of Metal at Spout
item should include the following:
Pig Iron and Scrap, including transportation; cost
of unloading and piling; also cost of ferroalloys.
Fuel used in cupola, including transportation, cost of
unloading.
Cost of transporting metals and fuel from storage
to charging-floor, and unloading them thereon;
wages paid chargers and helpers, cupola crane and
elevator men; also wages paid foremen.
Fluxes and other miscellaneous supplies.
Repairs and maintenance of cupola, charging-floor,
cupola cranes and elevators, etc., including repairs
and renewals of tools used in the melting depart
ment.
Laboratory expense, including testing labor, supplies,
repairs to laboratory equipment, etc.
Portion of the following:
a. Insurance and Taxes.
Basis: Value of floor space and equipment used.
b. Depreciation of buildings.
Basis: Direct to buildings according to value
and then to department according to
floor space.
c. Depreciaion of equipment.
Basis: Value of equipment.
d. Maintenance of buildings and grounds.
Basis: Direct to buildings and then according to
floor space.
e. Light, heat and power.
Basis: Meter readings; or estimate by an engi
neer.
f. Factory office salaries and expense, police, janitors,
telephones and telegraph, liability and work
men’s compensation insurance, etc.
Basis: Pay roll of shop employees.
g. Stores—operation and maintenance.
Basis: Estimated by Storekeeper.
5

B. The method of determining the cost per lb. of metal at the
spout of the cupola when gates, heads, sprues, splashings, drop
and pigbed are actually weighed, and the actual melting loss is out
lined below:
The total cost of “A” items (see page 5), minus the scrap
value of gates, sprues, etc., divided by the total weight of output,1
equals the average net cost per lb. of metal at spout.
C. The method of determining the cost per lb. of the metal at
the spout of the cupola when gates, heads, etc., are not actually
weighed, and an estimated percentage to cover melting loss used
is as follows:
(a) Determine the melting loss by a sufficient number of
actual weight tests to give a good average. The
actual weights used in these tests should include
the weight of all metals put into the cupola, and
the weight of metal poured therefrom; the latter
is determined by weighing the ladle after it is lined,
and before the metal is run into it, and again by
weighing it after the metal has been skimmed.
(b) Deduct from the total weight of metals melted the
melting loss percentage. The balance will be the
total weight of metal poured.
(c) From the total weight of metal poured deduct
the “Total Weight of Output.”1 The balance will
be estimated total weight of gates, heads, sprues,
splashings, drop and pig-bed.
(d) Value gates, heads, sprues, etc., at the current
market value of scrap in this form, less an amount
sufficient to cover the cost of rendering this class
of scrap suitable for recharging the cupola, and
credit this net value to the total cost of iron melted
during the month. The balance will be the net cost
of metal poured from the cupola during the month.
(e) Dividing the net cost of iron poured from cupola dur
ing the month by the total weight of output gives
the average net cost per lb. of iron, at which the
iron content of each and every casting produced
during the month shall be costed.
(f) Where method (b), described on page 4, is used for
determining the cost of output an estimated rate
per lb. for iron at the spout will necessarily have
to be used. This rate should be based upon the
expected cost of the iron, scrap, fuel, etc., that will
be consumed during the month for which this esti
mated cost is to be used.
1 Includes weight of foundry equipment (Flasks, clamps, weights, arbors, gaggers,
etc.) made in the foundry during the month, and defectives found before shipment
from the foundry, but not gates, heads, sprues, etc
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Group 2. Direct Labor
A. Molding Direct Labor (Moulders and Helpers.) :
This figure is either of the following:
(a) Piece price established as a basis of payment, or
actual cost of molding.
(b) Average cost of previous similar castings.
(c) Foreman’s estimate.
B. Core Direct Labor:
This figure is determined in the same mann
er as “A” above.
C. Cleaning Direct Labor:
This figure is arrived at by either of the following
methods:
(a) Use the piece-work price where the majority of pat
terns are covered by piece-work prices, and esti
mates for patterns not covered by such prices.
(b) When “a” is not practicable, determine the ratio of
the total cleaning labor (other than the expense
labor) to the total molding and core-making labor,
and apply this ratio to the direct molding and core
making labor of each casting in order to obtain the
cleaning direct labor.1
Group 3.
A. Molding Overhead Expense, Direct Labor Basis.
1. Salaries of Molding Foremen.
2. Heat and Light—Portion of:
Distributed to buildings and then to departments
within buildings according to floor space.
3. Maintenance of Buildings and Grounds—Portion of:
Distributed to buildings and then to departments
within buildings according to floor space.
3. Maintenance of Buildings and Grounds—Portion of:
Distributed to buildings and then to departments
within buildings according to floor space.
4. Insurance and Taxes—Portion of:
Distributed to buildings upon the basis of value, and
then to departments according to the proportion
ate floor space occupied. (This applies only to
buildings and such general equipment for which
the maintenance cost is included in this group.)
Workmen’s Compensation and Liability Insurance
is distributed to departments upon the basis of the
actual payroll in the same manner as the total
premium is figured.
1The direct labor cost of such defective castings as are to be absorbed in over
head and non-durable foundry tools (such as flasks, weights, clamps, arbors, etc.) are
not included under this caption for the reason that they are to be treated as over
head expense and the overhead is to be credited at scrap value.
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5. Depreciation of Buildings—Portion of:
Distributed to buildings upon the basis of value, and
then to departments within buildings according to
floor space.
6. General Expense—Portion of:
Distributed to departments upon the payroll basis.
Salaries of superintendents and clerks, repairs and
renewals of furniture, office expense, pro-rated
charges from general books and other expense not
elsewhere included.
7. Salaries of Clerks in Molding Department.
8. Defective Castings.
Losses on castings for special apparatus on specific
customers’ orders may be charged as part of the
cost of such orders. When they occur in connec
tion with standard production, they may be
charged to the direct cost (if they can thus be
allocated), or to overhead expenses if they can
not. When charged to overhead, such losses will
be charged to either “Molding Overhead Ex
pense-Direct Labor basis,” or to “Core Shop
Overhead Expense,” depending upon the cause
of the defect. This charge should include the
total cost of castings less the scrap value, the
latter being a charge to foundry scrap account.
If the cost of defective castings is charged to over
head, the flat labor and material cost is used, i.e.,
the total cost minus the overhead.
Group 4.
B. Molding Overhead Expense, Weight Basis.
1. Molding Expense Materials:
Sand, soapstone, sawdust, molasses, flour, pitch,
plumbago, sea-coal, charcoal, coke (other than
used in cupolas), oils, parting, blacking, gulac,
gasoline, nails, chaplets, etc.
2. Operation and Maintenance of Handling Equipment:
Electric trucks, industrial railway equipment, cranes,
etc.
3. Repairs, renewals and re-lining of ladles.
4. Power used for cranes, sand cutters, molding machines,
etc.
Determined by:
(a) Permanent metering or
(b) Temporary metering or
(c) H. P. ratings.
5. Repairs and renewals of belting, shafting and pulleys.
6. Wages of men unloading, handling, cutting and mix
ing sand.
When practicable unloading may be charged into cost
of sand.
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7. Portion of Stores (a), and all Shipping Department
expenses (b):
(a) is determined by the value of materials other
than coke, coal, sand and metal used in depart
ments as shown by requisitions.
(b) is determined by the weight basis.
8. Insurance and Taxes: Molding Machines and Equip
ment—Portion of:
Based upon valuation, except that in locations where
machinery and personal property is not taxable,
the real estate taxes should be distributed entirely
on the valuation of buildings. (See A-4, page 7.)
9. Depreciation, Molding Equipment—Portion of:
Based upon valuation.
10. Repairs and Renewals of Tools:
Small hand tools, flasks, wheelbarrows, acetylene
welding equipment, moulding machines and other
equipment used in producing molds.
11. Repairs, Depreciation and Renewals of Patterns.
Special patterns which are likely to be used only for
one job should be charged directly to the order.
New standard patterns other than replacements
may be set up as property and depreciated accord
ingly, or applied to cost of production as ex
penditures are incurred.
12. Labor handling patterns and flasks to and from storage.
Group 5
C. Core Shop Expense.
1. Expense Materials:
Core sand, sea-coal, molasses, core and lubricating
oil, core compound, flour, nails, iron rod, gaggers,
arbors, etc.
2. Salaries of Core Shop Foremen.
3. Wages of Oven Tenders and Core Pilers.
4. Fuel for Core Ovens.
5. Labor Mixing and Unloading Core Sand.
6. General Expense—Portion of:
Distributed to departments on payroll basis. (See
A-6, page 8, for details.)
7. Maintenance of Buildings and Grounds—Portion of:
Distributed to buildings and then to departments
within buildings according to floor space.
8. Insurance and Taxes—Portion of:
Distributed to buildings and then to departments
within buildings according to floor space. (If
taxes are levied on machinery and equipment as
well as on real estate, the valuation of the equip
ment used should also be taken into consideration.)
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9.

10.

11.
12.

13.
14.
15.

Workmen’s Compensation and Liability Insurance
is distributed to departments upon the basis of
actual payroll in the same manner as the total
premium is figured.
Depreciation—Portion of:
(a) Buildings
Distributed to buildings and then to departments
according to floor space occupied within each
building.
(b) Equipment
Distributed according to valuation.
Light, Heat and Power—Portion of:
(a) Light and Heat
Distributed to buildings and then to floor space with
in each building.
(b) Power
Distributed by:
1. Permanent metering or
2. Temporary metering or
3. H. P. Ratings
Operation and Maintenance of cranes—Portion of:
Repairs and Renewals of Tools, Core Boxes, etc.
Special core boxes which are likely to be used only
for the one job should be charged directly to the
order. New standard core boxes other than re
placements may be set up as property and depre
ciated accordingly, or otherwise applied to the cost
of production.
Salaries of Clerks in Core Room.
Stores—Portion of:
Defective Castings Resulting from Defective Cores:
For description See A-8, page 8.

Group 6.
D. Cleaning Expense:
1. Expense Materials:
Acids, sand blast materials, lubricating oils, etc.
2. Repairs and renewals to Cleaning Equipment,
Tumbling barrels, Grinding Wheels, Pneumatic
Tools, Brushes, Knives, Chisels, etc.
3. Salaries Chipping and Cleaning Foremen.
4. General Expenses—Portion of:
Distributed to Departments upon the payroll basis.
Salaries of superintendents and clerks, repairs and
renewals of furniture, office expense, pro-rated
charges from general books and other expense not
elsewhere included.
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5. Maintenance of Buildings and Grounds—Portion of:
Distributed to Buildings and then to floor space
within each building.
6. Operation and Maintenance of Cranes.
7. Light, Heat and Power—Portion of:
(a) Light and Heat:
Distributed to Buildings and then to floor space
within each building.
(b) Power:
Distributed by:
1. Permanent metering or
2. Temporary metering or
3. Horse Power Rating.
8. Insurance and Taxes: Portion of:
Distributed in line with valuation of floor space and
equipment used. (See A-4, page 7.)
9. Depreciation—Portion of:
(a) Buildings:
Distributed to Buildings and then to floor space
within each building.
(b) Equipment:
Distributed upon the basis of valuation.
10. Stores—Portion of:

The application of overhead should be as follows:
1. Molding Expense.
(a) Direct Labor Basis.
Applied on molding labor only in the form of a
percentage representing the relation of the nor
mal total indirect expense included in Group 3
(see page 7) to the normal total direct molding
labor of a production center or department.
(b) Weight Basis.
Applied as a certain rate per pound based on the
the relation of the normal indirect manufactur
ing expense included in Group 4 (see page 8)
to the normal weight of the production of a par
ticular department.
2. Core Expense.
Applied on core labor only in the form of a percent
age representing the relation of the normal total
indirect expense included in Group 5 (see page
9) to the normal total direct core labor of a pro
duction center or department.
3. Cleaning Expense.
Apply on direct cleaning labor. If, however, the di
rect cleaning labor applicable to individual orders
or classes of castings cannot be ascertained, this
expense together with direct cleaning labor may be
11

distributed as an element of the molding over
head expense upon the direct labor basis.
Brass Foundries
The more important special conditions, referred to in the
opening paragraph, obtaining in brass, malleable and steel foun
dries requiring different treatment than that recommended in the
foregoing for iron foundries, are outlined under the next three
main headings.
1. In determining the cost of each different mixture, or
alloy, proper allowance should be made for the varia
tion in the mortality of crucibles (if used) and quan
tity of fuel consumed per lb. of alloy melted. These
vary considerably for the different alloys. Ob
viously, securing the correct weight of castings can
not be too strongly emphasized.
2. Spruce, heads, gates, etc., from each alloy should be
actually weighed and recorded for two important
reasons, 1st, that the correct melting loss can be de
termined; and 2nd, so that the scrap from the dif
ferent alloys can be correctly valued.

Malleable Foundries
1. Since the annealing of malleable castings is a rather
lengthy process, the accounting for the month’s pro
duction in that month’s business may in some cases
be impractical. This is true also for the “hard” and
“soft” cleaning costs, the former preceding and the
latter following the annealing process. Under such
conditions the use of predetermined rates for these
operations will be necessary.
2. The most practicable way to incorporate the cost of
these special operations in the cost of castings is to
determine average costs (per dollar of direct labor
cost, or per lb. of rough casting weight, as the case
may be) based upon the quantity and cost of good
castings which have passed through these operations
during the month.
Steel Foundries
1. As the annealing of steel castings involves conditions
similar to the annealing of malleable castings, the
same accounting procedure should be followed in
both cases.
2. If method “C” (see page 6) is used for determining
the cost of metal at the spout, the actual weight of
metal poured will be determined by weighing the
ladle after the metal is run into it, and again weigh
12

ing it after the metal has been poured but before
the slag is removed.

Monthly Statements
Monthly cost and factory expense statements, showing in
formation that will be an aid toward more efficient foundry man
agement, are desirable.
The cost statement should be compiled in such form as to show
the average cost per lb. of good castings produced, for each of the
six (6) groups provided in the foregoing descriptions with as many
sub-divisions under each group as may be deemed useful by the
management.
The factory expense statement should show the total overhead
expenses of the foundry, (with a separate statement for the pattern
shop), detailed to classes of expense to whatever extent desired.
The following definitions of terms, descriptions of use, etc.,
will prove useful in connection with the compilation of a monthly
cost statement.

A. Weight Output—Gross and Net:
1. Gross Output is the total weight of metal poured less the
weight of heads, gates, sprues, splashings and pig-bed or
drop. The only use made of this figure on the cost state
ment is for determining the average cost per lb. of metal
at the spout.
2. Net Output is the weight of good salable castings poured
during the calendar month, i.e., it does not include the
weight of defectives found before shipment, nor the
weight of foundry equipment made in the foundry. This
weight is used as a divisor for all items of cost, other
than metal, and is shown on the cost statement for de
termining the average cost per lb. to be shown opposite
the various classes or departments.
B. Direct Labor:
1. From the pay roll distribution the total direct labor for
molding, core making and cleaning for the month is de
termined.
2. To these totals should be added the direct labor cost of un
finished work carried forward from the preceding month.
3. From these totals deductions should be made for the flat
labor cost of the following:
(a) Defectives found before shipment from foundry.
(b) Foundry Equipment.
(c) Unfinished work at end of month.

C. Metal Cost:
The Net Cost of iron in gross output should be lessened by the
actual cost of metal poured into foundry equipment (flasks, arbors,
13

clamps, weights, etc.) during the month and into defectives found
before shipment from the foundry as the net cost of both of these
will be included in the overhead expenses.
D. Overhead Expenses:
As in the case of “Direct Labor” above (page 13), the total
expenses for the current month should be modified by the amounts
applied to unfinished work at the beginning and end of the month
in order to arrive at the correct amount of this cost item applicable
to the current month’s production.
E. Shipments:
1. The weight and value to appear under the caption should
represent the total shipments for the calendar month,
including any castings made in prior months but not
shipped until the current month.
2. It should be especially noted that the total shipments that
will appear on the cost statement may not be (in fact
rarely are) the same as the total shipments used in de
termining the monthly adjustment, because the former
will almost invariably include castings made in a previous
month on which the adjustments will have been made in
prior months.
F. Monthly Adjustments:
If the foundry output is valued at predetermined costs as
shipped throughout the month, monthly adjustments are desirable.
By securing an inventory of unshipped foundry product on hand at
the end of the month and valuing it at the approximate costs
at which it will be priced when shipped from the foundry, such an
adjustment is readily determined.
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